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2. Self-register of the changes of pressures of the gas in the gasometer 
a t  Batavia on A u g u s t  26-38, 1883, showing, the disturbence caused by 
the eruption of Krakatoa. 

3. Barograms from Colaba, Bombay, and Aberdeen, Scotland, for the 
days between August 26 end September 1, 1883, showing the effect of 
the eruption on tlie barometer. 

4. Copies of photographic records, showing barometric changes a t  
Radcliffe Observatory, Oxford, due to  atmospheric waves connected with 
the Krakatoa eruption. 

5. Copies of barograms a t  the Radcliffe Observatory, Oxford, during 
the periods of eruptions of Mount Pel& aud La SoufriPre, May 4-11, 1908. 

6. Curves showing the mouthly variation of the temperature of the 
ground at Radcliffe Observatory, Oxford, at different depths, as deter- 
ruined Liy platinum resihtance thermometers, compared with the air 
temperature in the shade four feet above the surface. 

7. MetclwoZogicuZ thermomrter.--b fine copper wire wouud upnu a light 
mica frame is iriclosed for protection in a thin brass tube. The wire 
readily acquires tlie temperature of the surrouiidi~ig air, its electrical 
resistance changing consideraldy with chauge of temperature. 

8. The Cnlendar recorder for continuoti8 reginit rrtioia of teinper~fitire.-Tl~e 
above-meutioned meteorological or reqistance therniometer, arrangeil for 
taking the air temperature. is included in one arm of a Wheatstone liritlge. 
When the tempelatore changes, the liridge lialance is upset. ancl this 
causes the slider to lie autoniaticdly nioved along the &de wire until 
the halance is restored. When thiq recorder is applied to the meteoro- 
logical thermometer. the recorder ci rresponclz to the vitriatiiius nf elec- 
trical resistance of the copper wire, tlie leads lietu een the rerurder au(l  
the tliermmieter being so compensated that their vaiiations of temptm- 
ture are without effect upon the iudicatious. 

9. Sunshine recaitvr.-Two f a t  zigzag n iu  of fine platinurn wire 
lie side by side witliiii a glasz liulb, hermeti sealed, containiug 11ry 
air. Oue nf thehe wires is embedded in a thin layer of black enamel, 
while the other wire is left bright and has 110 covering except tlie l i ~ l b .  
When their temperature5 are eilual, the two wires are of eiliial electrival 
resistance, but the effect of  direct siiiisliine is to  raise the tetiiperature 
of the embedilecl coil alioie that uf the eslicised coil, thus  giving iise to 
a difference of resistance, which is registeretl liy the Calenilar sun~hine  
recorder. This recorder is ~iiiiilar ti) the Calendar teiiiperature recorder 
descril~ecl above, but the quantity directly recorded ih  the difference of 
resistance of two platinum wires. The total sunshiue is estimatril ac: a 
time integral {if intensity. by applj ing a planimeter to the record ribtaineil. 

10. Iiidicalor connected to thc earth-tetttpperrrttire tke,niometcr.-Tlie tlier- 
mometer, buried at the point mlicihe teniprratnre is to lie oliseri eil, is himi- 
lar to the nieteorological or resistanc.e tlierii~ouieter.ilrs~~ribe~l almve. The 
platinum wire resiqtance is i~~clailetl in m e  nrni o f  a Wheatstone liridge, 
the remaining resistauves Leing disposed within the body of the indi- 
cator, which aBo containb a sensitik e detector gal\ ammeter of -11s- 
peiiiled voil type. To take a temperature reailiug, the position of a slider 
upon acircular slide wireis adjuqtetl Iiy turning an elionite head a t  the top 
nf the caze until the galrauunieter bhOW5 that the point o f  Lalance has  
been reacheil. The temperature is theii dire 

11. BlalitxZry portable haronwter.-A tube. cli 
the other, has a uniform Iwie of about 1.2 I 
thread of quiclisil\er aliout PI) cubic meters long. The length of the 
body of inclosed air iz read in twu \pitical 1iinsitiniis. If A is the length 
in questiou when the closed end of the tulie i s  uppernio-t and B when 
the open end is uppermost, then the re(luirec1 height of the barometer H 
is given by 

A + B  H =  ~ d--BL, 
where L is the length of tlir threail o f  11iiic-ksilver. If L liah lieen 
meaauretl once for all at 0" C, 111) temlwrature correction is re(liiireil.t 

12. Diagrams illustrating a pal'er I J ~  Mr. F. W. Harruor on the metwr-  
olngy o f  the glacial epclch. originally published in the Quarterly Jourual 
of the Meteorological Society of London. 

13. Tmo glass pixiti\ es showing the spectrum of lightning. Tlie+e \\ere 
secured by Dr. W. 6. S. Lockyer on May 31, 1903, 3 a. in., with a Thurpe 
grating in frout of the 1ihutographic objective. 

14. Dine'8?7renni~replate.-TIii~ is attached to  the head of a vane $0 as to 
face the wind. The sniall 1101 on the face of the plate all cominunicate 
with au air space iu+ide, and lice the holes are all of exactly similar 
construction and size, and are ex euly dihtri1Jutt.d over the a hole surfare 
of the plate, the air pressure in-ide i- \ ery approximately the mean (bf 
the pressures on the elementh of tlie face of the plate. There is a qimi- 
lararraugenient for the hack of the Iilate, and a similar statement applie- 
to it. The difference of thepressures in the two air spares multiplied hy 

lUnfortuuatelj-, the Editor doeq not find the name nf Blakeslry in our 
index to meteorological literature, ancl cau not refer to the ilate nf the 
invention of this portahla barnmeter, hnt it m a y  he worth stating that 
he himself, quite independently, rievihed preoisrly the same method as a 
method of illustrati~ig the suliject tli a rlasa i i f  students in 1882. The 
rtwilts ob ta in4  hy this 5imple aliparatus would lie unexceptionalrle were 
it  not for the effect of the iiucertainty of the influence of capillarity iu 
tubes that  are only 1 or 2 iiiillimeters in diameter.-C. A. 
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the area of the plate gives, therefore, the whole force produced by the 
wind normal to  the face. 

This difference of pressure is measured ancl recorded on the chart of 
an ordinary pressure tube anemometer, and Mr. Basendell's experiments 
have shown that if connecting tubes of suitable size be used the errors 
due to momentum of the moving parts, which vitiate tlie records of the 
orcliuary pressure plate, are very trifling. 

15. BIBHOIL'R hnrroto nephoscope.-This iustrument ronsists of along brass 
rod. mounted in a vertical position in such a manner that it can revolve 
fieely, and bearing at its upper eud a horizontal crosspiece provided with 
a naniber of vertical spikes. The observer places himself so that the 
c.11)ud whose direction of motion is to lie ascertained appears in the same 
btriiiylit line as the central spike, and then retolveq the crosspiece until 
the  cloud appear< tn more along the line of spikes, while the observer 
liiniself remains motionleqs. The direction in which the crosspiece is 
pointiug is then reail off on a graduateil circle providecl for that purpose. 
By obqerving the time taken for the cloud to  pass from spike to spike 
the angular velocity #.an lie deterniinecl.? 

16. The grcreitnctrie recording hygrotneter of Prof. F. T. Troufon.-The 
priiiciiile on which the action of this iustrument deliends is that the 
weight of moisture coiidensed hy bodies h U C h  as flamiel is, within the 
mrteorological range of teniperature, approximately a function of the 
hygrometric qtate alone. Thus, when the moisture in the air varies, or 
the temperature change.;, the weight alJsorbed by a piece of flannel also 
changes; not, however, iu pioporticin to the aniount of moisture present, 
but in proliortiiin to the 11) grometric- 'itate. This alteration in weight is 
shown by the mo~emeut  of the arm of a lialauce from which the flannel 
iz quspeuded, and is revortleil l ~ y  iu+'ans of ail inked stylus, 011 graduated 
iialier, rerol\ ing M ith a clock-ilri\ en ilrum. 

17. !l%e elrctricd dew-point kygroinrfcr ctf Prof. F. T. Trouton.-The 
moment of depositioii uf moistuie oil it hygrometer of the Dines type is 
announced liy the ciimpletiouof a n  electric circuit effected liy tlie deposed 
moihture. Two long parallel wire- are affixed to the surface of deposi- 
tion. Thrze wiles form the electnides of a circuit containing a battery 
and inilicating instrument. While the ciicuit is dry there is iusulation, 
lint nn dew forming the current (.an pass between the wires. The ap- 
paratus can he aclqiterl for use with ail automatic recording iustrument 
for giving a record of the dew-point a t  frequent interials. It is also o f  
u-e iii piiqitiou- where the moiiient of deposition of clew can not be ob- 
qerrecl by the  eye. 

18. S t t n ~ h i ~ t ~  wcordfr qf Mr. A .  h i ~ d e r . - ~ i  novel in-trumeut in which 
the beusitire paper i Ir or narrow slit is re- 
\ @ I \  ed l ~ y  nieauz of I to the seusiti\ e surface 
of the iiaper. The i luminiim, and iq small and 
light. 

19. dneittonwter qf N r .  A. Landcr.-Tliiz inztruuient rerords both di- 
rection and pressure, the latter by means of a delicately counterpoised 
iuhlier li~llciws, which is raised by the pre- -~re  of the wind and lifts a 
sniall conical float suspended in glyiwiue. 
30. Therntograph of Xr.  A Lnnder.-Madr with a cornpound strip of 

estraordinaiy benqith eness to temperature. so that it gi\ es a morement 
of nearly one inch for iliffereuce of 10" F. without the magnification by 
levers. 

I t  give4 a 1 ery sharp ani1 perfert recoril and is 1 ery sensitive. 

THE DIFFUSION OF ODORS IN THE ATMOSPHERE. 
The Editor has been accustomed to say that one of the cli- 

rect evidences of the presence of slowly ascencling currents of 
air is to be found by studying the liehavior of buzzards, rul- 
tures, and other birds that feed on carrion. We see these 1)irdR 
low clown in the horizon at the limit o f  vision. sailing round 
and round all day long. until finally, sollietimes after the lapse 
of two or three days, they hare been able to trace the smell of 
their food from great altitudes clomii~varcl to its location on 
the ground. The distance froin which they come, often a 
hundred miles, a i d  the vertical height froin which they have 
to descend, perhaps 10,000 feet as an extreme case, give us 
some idea of the gentle slope of these so-called ascending 
currents, which are twisted alii1 contorted into every imagina- 
ble shape by the wind. 

If an ordinary hand rake be set up with the handle vertical, the head 
bar and the teeth will he horizontal. If the lianillr turn* about its ver- 
t i i d  axis, the head bar can he +et in -uch a position that the cloud under 
oliqervation may appear to travel from oiie end of the bar to the other. 
The direction in which the head Liar pciiuts is then the true azimuth of 
the motion of the cloud. and its velocity mag be deterniineil by counting 
the niiinber o f  teeth passed t n ~  er in one minute. Of coiirse Bebson's 
aliparatus applies (inly to clouds near tlie zenith. Tlir ordinary nephos- 
tmpe (.an be iised for clouds within 15" of the horiznn. dnother fnrm 
de\ iscd by the E(litcir in lS71, but not yet cnnztrrictecl, wvulil allow of 
otbservatiiins down to the horizon itqelf, if this weie eier  de-ired in 
meteorv1ogy.-C. A. 
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The strength of the argument to the effect that the de- 
scending track of the buzzard proves the existence of ascenrl- 
ing currents of air lies in the assumption that  the odor is 
carried upward by simpIe convection. Now Prof. John Zeleny, 
of the University of Minnesota a t  Minneapolis, has made a 
study of the rate of diffuAion of odors in still air, and has 
communicated his results to  the American Association for the 
Advancement of Science a t  its meeting in St. Louis in Decem- 
ber, 1903. It is evident that i f  diffusion were more rapid 
than convection, then our argument would fall to tlie ground. 
but  the contrary seems to be the case. 

Professor Zeleny writes as follows : 
In answer to your inquiry in regard to  nig esperinients on the iatP of 

propagation of smell. I beg to  say that I find that swell diffuses very 
slowly. To prevent the disturbance due to convection 
iieriments mere carried o n  by having the oilorb diffu 
tubes of small diameter. $s an example, i t  took o ie r  
the binell of ammonia was iletectsrl a t  the end nf a tube a meter and a 
half long. For shorter distance&. the time required was ronylily lira- 
portional to the square of the dihtance. 

It seems, therefore, that the rapitl wag in whi~~l i  an  iitlur h1)rt'wlb 
through a room is clue alniost entirrly to cunrectio 

Your elegant way of Iiroving the existrwve of a 
the atmosphere surely can not he affected 1~y cliffuh 
their effect is so slow. 

particles producing smell nriglrt not lie hUbatOlllic. 
diffusion is against this. 
sary before we can recognize the wiell. 
chemically as with niy nosr. 
molecular weight) where in a vertical tulle the wie  
fast as it descended. For amnlonia. the rates up a 
the same. 

The only gas that I ha \e  used that may ( ~ 0 1 1 1 ~  from carriou is H,S. 
The odor of this was detrctc'd a t  a metrr 5 distanrr in  ahiut  35 niinutc.s. 
In the formula 1= kip. which nplilie& roughly for slioit distant+% k = O  21 
about, for H,S anrl 0.27 for NH,. f bring measurtltl iu seconds, and 1 in 
centimeters; I is length of tube. aut1 t is the tinir ljrfore the odiir i s  
detected at one end nf the tube f loni  the sll1J+taliCP a t  the other end. 

LOW BAROMETER DURING THE "PRESIDENT" STORM 
OF MARCH 12, 1841. 

I was especially interested in making my espeii 

But we (lo not know how 
Buiirionia I could dete(.t, :is 

A Iircnliarity a1ipars in  c~nni~ihtir I I 

Prof. George Daviclson, of tlie Unixersity of C'alifornia, in a 
letter of December 37 tb Prof. ,41e.;antler $1cldie. says : 

A case of excessive low b:troniett.r is gi\en in Sir 4:rcirg 
journey round the world in 1841-*2. HP waz iiialriiig the 1 
Liverpool to Halifax in the Ctrlwlonin, C'aptaiir RIcKPllar, a 'i 
tons and 450-horse power. He sags, 0 1 1  the mnrning i i f  the niiitli (lay 
out (March 12, 1841) Captain McKcllar iliwoverrtl that the liarolneter 
had fallen between two anrl three inchw during the night, 
descended to 26.9, the lowest iioint \\Iiic-h, in liib e.;Iwiience. it 1 
reached. He then tells about tlit. storm, a 
this very storm that the .;teamer Prt.wt&wf \\ 

of a high barometer mas in a twrif iv  4,orui 
time near the end of No\ etrilier. 1857. I \1 as tlien ciff Haint~gat I Nr\\ 
,Jersey), getting home. My meniorg liut5 the liaru~iietcr at 31.1, l i i i t  t ha t  
was on shore." 

THE MISCHIEF OF WRONG THEORIES. 

During the past century there has been such steady progress 
in all branches of science that  the more intelligent portion of 
the community has abandoned those notions with regard to 
astrology, alchemy, spontaneous generation, witchcraft, and 
other philosophies that were formerly accepted by the most 
learned. The diffusion of education has raised the chiltlren 
of the present generation above tlie level of the philosophers 
of a former generation. And yet we have seen i t  demonstrated 
again and again that the popular majorit) does not f~i l ly  
appreciate the extent of our present knowledge of the laws of 
the weather, and is still liable to resort to unscientific methods 
in hope of accomplishing that to which science has not yet 
attained. 

We have seen communities in America and Australia car- 
ried away with the idea that cannonding can produce rain. 
or in Europe that the ringing of church bells or the offering 
of prayers can avert droughts and floods. In southern Europe 
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the agriculturists are but  just recovering from the strange 
belief that  hail can be prevented by shooting rings of smoke 
toward the clouds. During the past ten years a wealthy 
engineer of Russia has devoted his fortune to the conversion 
of the people to  his idea that the moon controls the weather, 
and so seriously does his advocacy of this error affect the 
uneducated agricultural community that the director of the 
weather service a t  Odessa (Klossovsky) has gone to the trouble 
of publishing an elaborate statement of the errors in fact anrl 
theory committed by this engineer. He shows very clearly 
that Demtchinsky's metliod of predicting the weather by lunar 
periods amounts to nothing inore than predicting an average 
condition, an average which very rarely occurs, whereas the 
departures from i t  are very frequent. The verifications of 
these preilictiuns are like the combinations in an ordinary 
game of chalice, where there is an equal nuinber of heads and 
tails, or hits am1 misses. 

A s  the collection of iueteorological statistics depends so 
largely upon the voluntary work of thousaiicls of unpaid 
obserlers, i t  is to be feared that the good work we are doing 
in America may be seriously interrupted if erroneous views 
are nlloweil to have an influence in this country as profound 
:is they seem to ha\e in southern Russia. 

We can not repeat too often and too clearly the general 
proptosition that ineteorology is to be adraiiced only by sturly- 
ing in details the effects on the atmosphere of insolation, 
racliation, the cliuriinl rotation i ~ i i c l  annual rerolution of the 
earth. and t,lie presence of continents and weans. 

AURORA AND MAGNETIC DISTURBANCES OF OCTOBER 

On OCttJbW YO, 31, :mil Nvveiu1)er 1. some remarkalile dis- 
turlmnces of the magnetic iieetlle, a so-vallecl magnetic storin, 
were reportetl from nearly a11 portions o f  the glol~e. Attending 
this great clisturbanve there also occurred aiiroras and earth 
currents 011 o w  globe, nnd siiii spots and solar prominences. 
Of course this coinlhation o f  phenomena is very couimon, 8s 
i t  1i:th loiig lwen knonii that  they are d l  associated together, 
hut  the niaxiietic clihturbauce of Octolwr 31 appears to be the 
most iiuportnilt that  lias yet I)eeii recorded. Although ter- 
restrial magnetism prol)er is usually consitlered to be distinct 
from meteorology. >e t  the aurora is always included. TVe 
hare, therefore, collected :t few of  tlie records of its recent 
nppearaiice. 

In  the Annunire o f  the RIeteorological Society of France for 
Novemller, 1!)03, the etlitor, $1. Tli. l lhureaus,  Director of the 
( )lwr\:ttory. Pare Snint-i\laur ( Seine ),  publishes a short note 
on this great iuagnetic perturbation. in whicli he sa) s:  

19113. But a more intcn 

cp1itia)nal intensity l~ega 
i n .  with R siiiiiiltitnc~~us 
zviital ( ~ o l l l ~ J l l l l ~ ~ t  H, ariai n tliniinution cif the VtTtical (.onipnnent Z.  The 
great osdlationz nf D ani1 H lwgau a t  7 a.  in. awl contiuuril without 
iiiterrupti4m until IU 11. 111. Tlieii, 1il.twern 1 0  arid 11 p. m., H fell i i f f  

greatly, but the 111ia+c o f  inn\iiiluiii ilrilsit) dit1 niit o(mir until ahout 
iioon. A t  thiq m~iinrnt 2. wliia*li ha(l Iweu Iiut sliglitlj tlisturLed thus 

er rleinent%, D and H, esperiencerl 
n-ers remained constantly at the 
lril 11y 12 39' in the iritrrvnl lw-  
co\ eretl 1)y aljoiit lo 18' between 4 

an(1 2 : 1 6  p. IU. 1)iiriiig tlir rttliill n r~~ven ie~ i t  uf the detWmtinn needle east- 
ward. the two von1poneut3 H an11 Z iuI.iPa siniultaneou~ly in such a 
wag that tlie ta>tal iiraquetit* foray alsq) ex iencegl a great increase at 
this time. Siuiilar great osr,illatiou+ werr O I J S ~ I Y ~ I I  at  4 p. ni.. 5.30 p. in., 
and 7 p. 1n. In  fa(+, the magnets were trvriblrtl throughout the whole 
night. and it was only at '3 a. 111. o f  N ~ i ~ e n i l ~ e r I  that Zreturnpd to its nor- 

hr distiirhnnces drove D and H helow the aver- 
P the iiormal. The estrp 

30-NOVEMBER 1,1903. 

r tu l , a t i t )n~  ha\-+, Iweu r ay+ .  

()I't4>IJrr 11, alld after a 

cLllu1louellt; '30 4' for t1 ces tif  tlie same kind 


